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Entwicklung der Pravalenz von Vorhofflimmern (USA)

Adults With Atrial Fibrillation,

in millions
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Die Therapie der Flimmer-
arrhythmie gehort zu den dankbarsten Aufgaben. Praktisch kommt man mit zwei
Gruppen von Medikamenten aus, den Digitalispriaparaten und den Chinin-
praparaten, inshbesondere dem von Frey in die Therapie eingefithrten Chinidin. Eine
Ausnahme macht scheinbar nur das Vorhofflimmern bei Hyperthyreosen, das in der
thyreotoxischen Situation sich refraktir gegen beide Medikamente verhalt, dagegen
ansprechbar auf diese nach der Strumektomie wird.

THEODOR BRUGSCH / KARDIOLOGIE
LEHRBUCH DER HERZ- UND GEFASSKRANKHEITEN

zugleich eine Pathologie des Kreislaufs

4. Auflage

(1954)
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ACC/AHA/ESC Practice Guidelines

ACC/AHA/ESC 2006 Guidelines for the Management of
Patients With Atrial Fibrillation—Executive Summary

A Report of the American College of Cardiology/American Heart Association
Task Force on Practice Guidelines and the European Society of Cardiology
Committee for Practice Guidelines (Writing Committee to Revise the 2001

Guidelines for the Management of Patients With Atrial Fibrillation)
Developed in Collaboration With the European Heart Rhythm Association and the Heart
Rhythm Society

WRITING COMMITTEE MEMBERS
Valentin Fuster, MD, PhD, FACC, FAHA, FESC, Co-Chair; Lars E. Rydén, MD, PhD, FACC, FESC, FAHA, Co-Chair;
David S. Cannom, MD, FACC; Hary J. Crijns, MD, FACC, FESC*; Anne B. Curtis, MD, FACC, FAHA;
Kenneth A. Ellenbogen, MD, FACC+; Jonathan L. Halperin, MD, FACC, FAHA; Jean-Yves e Heuzey, MD, FESC;
G. Neal Kay, MD, FACC; James E. Lowe, MD, FACC; S. Bertil Olsson, MD, PhD, FESC;
Eric N. Prystowsky, MD, FACC; Juan Luis Tamargo, MD, FESC; Samuel Wann, MD, FACC, FESC

ACC/AHA TASK FORCE MEMBERS
Sidney C. Smith, Jr, MD, FACC, FAHA, FESC, Chair; Alice K. Jacobs, MD, FACC, FAHA, Vice-Chair;
Cynthia D. Adams, MSN, APRN-BC, FAHA; Jeffery L. Anderson, MD, FACC, FAHA;
Elliott M. Antman, MD, FACC, FAHAS; Jonathan L. Halperin, MD, FACC, FAHA;
Sharon Ann Hunt, MD, FACC, FAHA; Rick Nishimura, MD, FACC, FAHA; Joseph P. Ornato, MD, FACC, FAHA;
Richard L. Page, MD, FACC, FAHA; Barbara Riegel, DNSc¢, RN, FAHA

ESC COMMITTEE FOR PRACTICE GUIDELINES
Silvia G. Priori, MD, PhD, FESC, Chair; Jean-Jacques Blanc, MD, FESC, France; Andrzej Budaj, MD, FESC, Poland;
A. John Camm, MD, FESC, FACC, FAHA, United Kingdom; Veronica Dean, France;
Jaap W. Deckers, MD, FESC, The Netherlands; Catherine Despres, France; Kenneth Dickstein, MD, PhD, FESC, Norway;
John Lekakis, MD, FESC, Greece; Keith McGregor, PhD, France; Marco Metra, MD, Italy;
Joao Morais, MD, FESC, Portugal; Ady Osterspey, MD, Germany;
Juan Luis Tamargo, MD, FESC, Spain; José Luis Zamorano, MD, FESC, Spain

15.8.2006 (Circulation 2006;114:700-752)
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HRS/EHRA/ECAS Expert Consensus Statement on Catheter and
Surgical Ablation of Atrial Fibrillation: Recommendations for Personnel,
Policy, Procedures and Follow-Up: A report of the Heart Rhythm
Society (HRS) Task Force on Catheter and Surgical Ablation of
Atrial Fibrillation. Developed in partnership with the European
Heart Rhythm Association (EHRA) and the European Cardiac
Arrhythmia Society (ECAS); in collaboration with the American
College of Cardiology (ACC), American Heart Association (AHA),
and the Society of Thoracic Surgeons (STS).

Endorsed and Approved by the governing bodies of the American College
of Cardiology, the American Heart Association, the European Cardiac
Arrhythmia Society, the European Heart Rhythm Association, the Society
of Thoracic Surgeons, and the Heart Rhythm Society

HRS/EHRA/ECAS Expert Consensus Statement Heart Rhythm 2007;4:816-861
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* Grundlagen
— Def., Klass., Epidem., Pathophys.,QOL, Eval.,

 Management
— Strategien (,Strategic Objectives”)
— Rhythmus vs. Frequenzkontrolle
— Pravention von Thrombembolien
— Medikamentose (DC) Kardioversion
— Substanzen zur medikamentosen Rhythmuskontrolle
— Erhalt des Sinusrhythmus

 Medikamentose Therapie
* Nicht-medikamentose Therapie
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* Grundlagen
— Def., Klass., Epidem., Pathophys.,QOL, Eval.,

 Management
— Strategien (,Strategic Objectives”)
— Rhythmus vs. Frequenzkontrolle
— Pravention von Thrombembolien
— Medikamentose (DC) Kardioversion
— Substanzen zur medikamentosen Rhythmuskontrolle
— Erhalt des Sinusrhythmus

 Medikamentose Therapie
* Nicht-medikamentose Therapie
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First detected
Waroxysmalt4 < R VF‘ersistentz,4
(Self-terminating) (Not self-terminating)
v

-

Permanent3
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(based on a population of 9551 pts.)

m 1st episode
m Paroxysmal
0 Persistent

B Permanent

German AF Net 2008
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m Women
H Men

German AF Net 2008
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Distribution of AF type regarding concomitant diseases/risk factors

X
c
-% 100 - unknown
% 1st episode
T 13}1 % o 1. Age>75J
Iz paroxysma 2. Hypertension
< 44.9 % persistent 3. Diabetes mellitus
© 604 paroxysmal 4. CHF (NYHAII-IV) or
L moderate LVEF |
e 5. Cardiomyopathy
£ 40- 6. Valvular disease or
= valve replacement
(%) persistent
& 204 54.8 %
LCLG 18.2 % permanent
permanent
04

o 1 2 3 4 5+

Number of concomitant diseases/risk factors

German AF Net 2008
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* Grundlagen
— Def., Klass., Epidem., Pathophys.,QOL, Eval.,

 Management
— Strategien (,Strategic Objectives®)
— Rhythmus vs. Frequenzkontrolle
— Pravention von Thrombembolien
— Medikamentose Kardioversion
— Substanzen zur medikamentosen Rhythmuskontrolle
— DC Kardioversion

— Erhalt des Sinusrhythmus
 Medikamentose Therapie
* Nicht-medikamentose Therapie
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Frequenzkontrolle ?

Studie Patienten | Primarer Endpunkt
PIAF 252 Lebensqualitat, Symptomatik
STAF 200 Mortalitat, Thromboembolie
AFFIRM 4060 Mortalitat
RACE 522 kardiovaskulare
Morbiditat,

Mortalitat
Fazit:

Frequenzkontrolle ist der Rhythmuskontrolle
nicht unterlegen !
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The New England
Journal of Medicine

Copyright © 2002 by the Massachuserts Medical Sockeny

VOLUME 347 DECEMBER 5, 2002 NUMBER 23

A COMPARISON OF RATE CONTROL AND RHYTHM CONTROL IN PATIENTS
WITH ATRIAL FIBRILLATION

Tue AtriaL Fisriicanion Fowrow-ue INvesTigamion oF RHyTHmM Manacement (AFFIRM) INvesniGaTors®

TRIAL fibnillation s the most common

Background There are two approaches to the treat- sustained cardiac arrhythmia, vet the opu

ment of atrial fibrillation: gne is cardioversion and mal strategy for its management remains
treatment wath antiarrthythmic drugs to maintain sinus uncertain.t+ During atrial ibnllation, maost
rhythm, and the other is the use of rate-controllin sympNpms | but perhaps not all} are caused by a poor
drugs, allowing atrial fibrillation to persist. In both ap- Iy confolled or irregular ventricular rate, and the as
proaches, the use of anticoagulant drugs is recom- | i
mended.

Methods We conducted a randomized, multicenter
comparison of these two treatment stratagies in pa-
ients with atrial fibrillation and a high risk of stroke or
The primary end point was overall morta

oagulation with warfann substantially lowers the
x of stroke,**** this drug is frequently not admin
istered 4
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TABLE 2. Covarlates Slgnificantly Assoclated With Survival
Results With Echocardiographic Data Included

HR: 99%
Confidence
Limits

Covariate P HR  Lower  Upper
Age at enrollment* <0.0001 1.06 1.05 1.08
Coronary artery disease <0.0001 156 1.20 2.04
Congestive heart failure <0.0001 157 118 2.09
Diabetes <0.0001 156 117 207
Stroke or transient ischemic attack <0.0001 170 1.24 2.33
Smoking <0.0001 178 125 2.53
Left ventricular dysfunction 0.0065 136 1.02 1.81
Mitral requrgitation 00043 136 1.03 1.80
Sinus rhythm <0.0001 053 039 0.72
Warfarin use <0.0001 050 037 069
Digoxin use 0.0007 142 109 186
Rhythm-control drug use 0.0005 149 111 2.01

*Per year of age.

AFFIRM Investigators, Circulation 2004; 109:1509-1513
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e NEW ENGLAN D
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JUNE 19, 2008 VOL. 358 NO. 25

Rhythm Control versus Rate Control
for Atrial Fibrillation and Heart Failure

Hypothese: ,a rhythm-control strategy would reduce the rate of death from
cardiovascular causes, as compared with rate-control strategy...in pts.
with AF and heart failure”

Einschlusskriterien: - LVEF < 35%
- symptomatische HI NYHA Il — IV

(alternativ: NYHA |, aber LVEF<25% und
Hospitalisierung wegen Hl)

- Vorhofflimmern
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Death from Cardiovascular Causes (Primary Outcome)

100 =,
\\m
80— /
X Rhythm control x\H_ -
% 60
o P=0.59
£ w
2
S
7
20—
O I | | | |
0 12 24 36 48 60
Months of Follow-up
No. at Risk
Rhythm control 593 514 378 228 82

Rate control 604 521 381 219 69
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A Follow-up Visits

100-
< O Rhythm control [l Rate control
(o)
c
.0 80—
w©
T 60-
I
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= 40
3
wn
£ 20-
2
T
a

0
Baseline 3 Wk 4 3 12 24 36 48
Months

AF CHF Investigators N Engl J Med 2008
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Frequenz- oder Rhythmuskontrolle ?

“...rate control may be reasonable initial therapy
In older patients with persistent AF who have
hypertension or heart disease.

For younger individuals, especially those with
paroxysmal lone AF, rnythm control may be a
better initial approach.... catheter ablation
should be considered to maintain SR in selected
patients who failed to respond to AAtx”
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Sinusrhythmus ist ,,besser” als Vorhofflimmern
- auch in prospektiven Studien ?!

Potentielle Folgen von pers. AF:

o LA Dilatation
o Konsekutive (funktionelle) Mitralinsuffizienz

o0 Reduzierte LV-Funktion => Herzinsuffizienz
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* Grundlagen
— Def., Klass., Epidem., Pathophys.,QOL, Eval.,

 Management
— Strategien (,Strategic Objectives”)
— Rhythmus vs. Frequenzkontrolle
— Pravention von Thrombembolien
— Medikamentose (DC) Kardioversion
— Substanzen zur medikamentosen Rhythmuskontrolle
— Erhalt des Sinusrhythmus

 Medikamentose Therapie
* Nicht-medikamentose Therapie
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* Grundlagen
— Def., Klass., Epidem., Pathophys.,QOL, Eval.,

 Management
— Strategien (,Strategic Objectives”)
— Rhythmus vs. Frequenzkontrolle
— Pravention von Thrombembolien
— Medikamentose (DC) Kardioversion
— Substanzen zur medikamentosen Rhythmuskontrolle
— Erhalt des Sinusrnythmus

 Medikamentose Therapie
* Nicht-medikamentose Therapie
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' SAFE-T-Studie
All Patients
1.0—- Amiodarone vs. sotalol, P<0.001
Amiodarone vs. placebo, P<0.001
B0 0.91 Sotalol vs. placebo, P<0.001
=
£
£
Q >
22
o w
zi
s 0 Amiodarone
8 £
o
a Sotalol
0.1 Placebo
0.0 T T T T T T T T T T 1
0 200 400 600 800 1000
Days
No. at Risk
Amiodarone 206 131 08 60 38 18
Sotalol 195 97 61 38 21 13
Placebo 90 21 11 8 5 2

Singh et al., N Engl J Med 2005; 352: 1861 - 1872
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Nebenwirkungen von Amiodaron (n=6500):

Kardial * Proarrhythmie: <1%

« Bradykardie: < 2%

* Hypotonie: (selten)
Extrakardial <+ SD-Funktionsstorungen: ~ 8 %

« Hautveranderungen: ~5 %

* Lungentoxizitat: ~1%

« Kornea-Ablagerungen: ~1%

« Hepatotoxizitat: <1%

* Periphere Neuropathie: 0,3 %

nach Connolly S
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/ 2 5
O=— (CH,), =

O *HCI

Amiodarone (MW = 682)

o ,CH,
CH,SO,NH O—(CH,), —
CH

49

o CH *HCI

4 9

SR33589B/Dronedarone (MW = 599)
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ATHENA

A Trial with dronedarone to prevent Hospitalization or dEath in patieNts with Atrial fibrillation/flutter

]

Hypothese:
dronedarone would prolong time to first
cardiovascular hospitalization or death in moderate-
to high-risk elderly patients with AF
(1 yr follow-up)

Heart Rhythm Society 2008 Scientific Sessions; May 15, 2008; San Francisco, CA.
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7,5 -
- HR=0,71
= =0,034
CT’\,’ P ——  Plazebo
©
o 95,0 -
N
£
.g Dronedaron
©
S 2,5 -
-
)
X
0,0 m T T T T 1
0 6 12 18 24 30 Monate
Exponierte Patienten
Plazebo 2327 2290 2250 1629 636 7
Dronedaron 2301 2274 2240 1593 615 4

Mittlere Nachbeobachtung 21 £ 5 Monate

Hohnloser SH, HRS San Francisco 15. Mai 2008; Connolly SJ, ESC Minchen 03. September 2008
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Kontrollgruppe

Einschluss: keine antiarrhythmische Therapie, n=105
- Persistierendes AF
- Indikation zur Kardioversion
Kardioversion pharmakologische Umkehr des Remodeling

I
!

Randomisierung 4 Wochen Flecainid, n=325

Vorphase:

- 48 hrs Behandlun
it inid J Standard-Langzeit-Antiarrhythmika-Therapie
mit Fiecain 6 Monate Flecainid-Dauertherapie, n=325

»
»

<
<

6 Monate tagliches transtelefonisches EKG-Monitoring

- primare Hypothese: Eine antiarrhythmische Kurzzeittherapie nach
Kardioversion ist genau so effektiv wie die ubliche Langzeit-Therapie zur
Verhinderung von Vorhofflimmer-Rezidiven

- ,,proof of principle®, Ergebnisse prinzipiell ubertragbar auf andere
Antiarrhytmika
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w»<Angiotensin ll-Antagonist in Paroxysmal
Atrial Fibrillation Trial“

Prospektive, randomisierte, doppelblinde, multizentrische klinische
Studie zur Untersuchung der Wirksamkeit von Olmesartan zur

Verringerung von paroxysmalem Vorhofflimmern

PD Dr. A. Goette, Magdeburg

eeeeeeeeeeeeeee

Prof. Dr. T. Meinertz, Hamburg )

uuuuuuuu

BMBF-Kompetenznetz ,, Vorhofflimmern* iy
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« Symptomatic AF refractory or intolerant to
at least one Class 1 or 3 antiarrhythmic
medication.

HRS/EHRA/ECAS Expert Consensus Statement Heart Rhythm 2007;4:816-861
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Atrial fibrillation
* paroxysmal - duration hours
- spontaneous conversion
- no cardioversions !
" 3
K mean AFCL ~ 175 ms
B B

HRS/EHRA/ECAS Expert Consensus Statement Heart Rhythm 2007;4:816-861



I Universitares Herzzentrum

amburg Bilateral PV Isolation

Ein Unternehmen des UKE

Electrode spacing: | Distal |[D-2]| 2-3| 3-4|
Nominal {[mm]) 10 50 50 50

14:20:53:0338
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Success rates:

Success Rates of Most Recent Studies Using Ablation of All PVs Outside the Tubular Segment

Age, Parox,  SHD, End AF Free Follow-Up,

Study Year  Patients y % % Tool(s) Point (Off Drugs), % d

Ouyang et al* 2004 41 63+9 100 NA  CARTO PV lsolat'n 76* 178
Haissaguerre et al* 2004 70 53+8 NA 43 Fluoro PV Isolat’n 79 210
Mansour et al* 2004 40 55+10 80 13 CARTO  PVlsolat'n 75 330
Marrouche et al*! 2003 259 54+11 51 21 ICE PV Isolat’n 87t 347
Oral et al*® 2003 40 54 +11 100 3 CARTO  EGM Red'n 88 365
Pappone et al*® 2003 589 65+9 69 6 CARTO  EGM Red’n 79 861

Total 1039

Parox indicates paroxysmal; SHE, structural heart disease; Fluoro, fluoroscopy only; Isolat’n, isolation; and EGM Red’n, reduction
of local electrogram amplitude (usually =>70%). CARTO is an electroanatomical mapping system (Biosense Webster).

*Success was 95% off drugs after a second procedure.

tSuccess was 90% off drugs in patients with microbubble monitoring by ICE.

Verma et al., Circulation 2005; 112: 1214 - 1231
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0N /O 0N /O

Septal Lateral Septal Lateral
group A group B
Immediate RFC interruption Complete |inear PVI

to allow PV reconduction

3
3

3 months Follow-Up with tele-ECG

I

Invasive re-check after 3 months

(or earlier in case of rec. symptomatic AF)
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Catheter ablation of chronic AF
(n=60, 1.5 years AF)

Ablation Strategy (goal AF Termination !)
* |solation of all thoracic veins (PVs, CS, SVC)

« atrial defragmentation

» |eft atrial linear lesions

v |‘ ! | ‘ : V l v ||. V ’ | ‘ | . ‘ |
(Y O Y TR N I LT % [ | | ] !

Abl-p ‘,,,,_‘.".-, WA MUY (e w'.‘ A

Haissaguerre et al., J Cardiovasc Electrophysiol 2005; 16: 1125-37/1138-47
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Epidemiological data

A total number of 88 consecutive patients with chronic AF
were included

(all patients with chronic AF referred to our institution for de-novo catheter ablation in 2006)

mean age: 61 £ 10 years, 11 women

mean LA diameter: 50 + 7 mm, mean LVEF: 57+ 13 %

mean AF duration: 23 + 36 months

Rostock T, Willems S et al. Circ Arrhythmia Electrophysiol 2008;1:344-353
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Rostock T, Willems S et al. Circ Arrhythmia Electrophysiol 2008;1:344-353
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88 CAF patients _
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ostock T, Willems S et al. Circ Arrhythmia EIectrophys:ol 2008;1:344-353
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Overall: 1.175 patients
First patient in: 9t January 2006
Last patient in: 7t December 2007

120
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German AF Net 2008
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Procedural data

Female Male
(N = 327) (N = 848) P Value
Procedural data

Procedure time 190 200.0 0.06

[Min.] (150.0-240.0) (155.0-255.0) ]
Fluoroscopy dose 585.6 646.0 0.28

[cGycm?] (185.7-3617.5) | (181.0-4828.0) ]
Fluoroscopy time 37.0 38.5 0.06

[Min.] (24.0-53.0) (26.0-59.0) ]
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Cumulative incidence of major complications
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Overall Survival (%)
n
o
|

25
p<0.0001
0=l | | ] | | |
0 1 2 3 4 5 6
Follow-up
NSR 517 378 253 174 EE] 43 12
AF 118 82 49 31 21 6 2

Nademanee et al., J Am Coll Cardiol, 2008: 843-9
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Ablation vs. AA Therapie
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AF free at 1 year

Ablation AAD / control
Wazni et al, 37% (54% after the
2005 (RAAFT) | 70 87% 2nd AAD)
Stabile et al, 9% (57% crossed
2005 (CACAF) | 137 56% over to ablation)

4% without
Oral et al, amiodarone; (77%
2006 146 74% crossed over to
ablation)

Pappone et al, 29% (51% crossed
2006 (APAF) 189 87% over to ablation)
Jais et al,
nz | rew | T (6% cosse
(A% study)
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Erhalt
des
Sinusrhythmus

Keine/min.
Herz- ==
erkrankung

Herz-
insuffizienz

Arterielle
Hypertonie

Substanzielle
linksventr. B-Blocker Amiodaron
Hypertrophie
[ |
Amiodaron [

KHK

1. B-Blocker
2. Flecainid
Propafenon

Katheter-
ablation

Katheter-
ablation

Katheter-
ablation

Amiodaron Nein ----

1. B-Blocker

2. Flecainid ACE-Hemmer

oder
AT-1-Blocker

Propafenon

: B-Blocker +

Katheter-
ablation

Katheter-

: Amiodaron
ablation

Amiodaron

mod. ACC/AHA/ESC AF- Guidelines 2006 / Der Kardiologe 2008
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Structural
remodelling

Electrical
remodelling

Triggers

Cosio et al. Europace 2008 10:21-27



AR Tl Indication for AF Ablation

Ein Unternehmen des UKE

,...1 was born in sinus rhythm and
| am not willing to die in atrial fibrillation®

John Camm
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EP Market Germany
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End of inclusion phase: 3/2008
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e NEW ENGLAN D
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JUNE 19, 2008 VOL. 358 NO. 25

Rhythm Control versus Rate Control
for Atrial Fibrillation and Heart Failure

Hypothese: ,a rhythm-control strategy would reduce the rate of death from
cardiovascular causes, as compared with rate-control strategy...in pts.
with AF and heart failure”

Einschlusskriterien: - LVEF < 35%
- symptomatische HI NYHA Il — IV

(alternativ: NYHA |, aber LVEF<25% und
Hospitalisierung wegen Hl)

- Vorhofflimmern



